Biochemical characterization and identification of a cinnamyl alcohol dehydrogenase from Artemisia annua.
It is well known in the literature that cinnamyl alcohol dehydrogenase (CAD) reduces hydroxycinnamyl aldehydes, such as coumaryl, coniferyl, and sinapyl aldehydes, to their corresponding alcohols in the presence of NADPH, and these alcohols act as the precursors of lignin biosynthesis. Here, we report the isolation of a cDNA encoding an NADP(+)-dependent CAD, designated as AaCAD, from the cDNA library using glandular secretory trichomes of Artemisia annua as the source of mRNA. A phylogenetic analysis indicated that AaCAD was clustered with AtCAD4 and AtCAD5, which were involved in monolignol biosynthesis from Arabidopsis. Semi-quantitative RT-PCR showed that the AaCAD transcript was abundant mostly in leaf and root, followed by flower, and lowest in stem. Functional and enzymatic assays showed that the recombinant enzyme was able to reversibly reduce a variety of common CADs substrates, namely geranial, cinnamyl aldehyde, sinapyl aldehyde, coniferyl aldehyde, and a sesquiterpenoid artemisinic aldehyde, to geraniol, cinnamyl alcohol, sinapyl alcohol, coniferyl alcohol, and artemisinic alcohol respectively. Besides, considering that AaCAD was identified from the glandular secretory trichomes of A. annua, and that the recombinant enzyme exhibited reductase activity by using artemisinic aldehyde as substrate, some possible role of AaCAD in artemisinin biosynthesis is also discussed.